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Amendments to the Claims 

This listing of claims will replace all prior versions and listings of claims in the 
application. 

Listing of Claims 

We claim: 

1 . (Original) A method of preparing a liquid, bromine-containing solution, 
comprising: 

a. combining a complexing agent, hydrogen peroxide, and anhydrous 

hydrogen bromide gas; and 
b< adding an alkaline source. 

2. : (Original) The method of Claim 1 , wherein said complexing agent is sulfamic 

acid, and further, wherein the mole ratio of said sulfamic acid to said 
anhydrous hydrogen bromide is between about 0.75: 1 and about 1.5:1- 

3. (Original) The method of Claim 2, wherein said alkaline source is selected from 

the group consisting of alkali metal carbonate, earth alkali metal carbonate, 
alkali metal bicarbonate, earth alkali metal bicarbonate, alkali metal oxide, . 
earth alkali metal oxide, alkali metal hydroxide, and earth alkali metal 
hydroxide. 

4. (Original) The method of Claim 3, wherein said alkaline source is an alkali metal 

hydroxide, and further, wherein said alkali metal hydroxide is 50% sodium 
hydroxide solution. 

5. (Canceled) 
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jfc (Original) A method of preparing a liquid, bronrine-containing solution, 
comprising: 

a. combining a source of bromide ions, hydrogen peroxide, and a complexing . 

agent; and 

b. adding an alkaline source. 

(Original) The method of Claim # wherein said source of bromide ions is aqueous 
hydrogen bromide and said complexing agent is sulfamic acid, and further, 
wherein the mole ratio of said sulfamic acid to said aqueous hydrogen 
bromide is between about 0.75:1 and about 1.5:1. 

Jfc (Original) The method of Claim # further comprising after step a but before step 
b, adding a solid halogenating agent and another alkaline source, and then 
conducting a solid-liquid separation. 

jfc (Original) The method of ClaimJ^, wherein said solid halogenating agent is an 
organic halogenating agent 

Vb. (Original) The method of Claim^, wherein said organic halogenating agent is 
selected from the group consisting of trichloroisocyanuric acid, sodium 
dichloroisocyanurate, sodium dichloroisocyanurate dihydrate, potassium 
dichloroisocyanurate, dichloroisocyanuric acid, trichloromelamine, N« 
chloro-j>toluenesulfonamide, N-chloromethanesulfonamide, N- 
chlorosuccinimide, N^'-l^-bromochloro-S^-dimethylhydantoin, N,N ? - 
l^-bromochloro-5-ethyl>5-methylhydantoin, 1 ,3-dibromo-5,5- 
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dimethylhydantoin, l^-dichloro-S^-dimethylhydantoin, and N- 

bromosuccinimide. 
1° A 

)X. (Original) The method of Claim J#, wherein said organic halogenating agent is 
trichloroisocyanuric acid. 

w n 

>2. (Original) The method of Claim & wherein said solid halogenating agent is an 

inorganic halogenating agent 
}5. (Original) The method of Claim ]Z 9 wherein said inorganic halogenating agent is 

selected from the group consisting of calcium hypochlorite* lithium 

hypochlorite, and magnesium hypochlorite. 
14. (Original) The method of Claim wherein said inorganic halogenating agent is 

calcium hypochlorite. 

'A 1 

}6. (Original) The method of Claim % wherein said alkaline sources are selected from 
the group consisting of alkali metal carbonate, earth alkali metal carbonate, 
alkali metal bicarbonate, earth alkali metal bicarbonate, alkali metal oxide, 
earth alkali metal oxide, alkali metal hydroxide, and earth alkali metal 
hydroxide. 

}6. (Original) The method of Claim ji; wherein said alkaline sources are alkali metal 
hydroxides, and further, wherein said alkali metal hydroxides are 50% 
sodium hydroxide solution. 

17. (Canceled) 

>8. (Original) A method of preparing a liquid bromine- and. chlorine-containing 

solution, comprising: 
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. a. combining a source of bromine ions, hydrogen peroxide and a complexing 
agent; 

b. adding a first alkaline source and a solid chlorinating agent; 

c. conducting a solid-liquid separation; and 

d. adding a second alkaline source. 

)#. (Original) The method of Claim 18, wherein the molar equivalent of the 

combination of said hydrogen peroxide and said solid chlorinating agent is 
m excess of the molar equivalent of said bromide ions, 

28. (Original) The method of Claim )X f wherein said source of bromide ions is 

aqueous hydrogen bromide and said complexing agent is sulfamic acid, and 
further, wherein the mole ratio of said sulfamic acid to total halogen is 

between about 0.75:1 and about 1.5:1.. 

• \<\ IIP 
21 . (Original) The method of Claim wherein said solid chlorinating agent is an 

organic chlorinating agent. 
2D \°[ 

£2. (Original) The method of Claim^f , wherein said organic chlorinating agent is 
selected from the group consisting of trichloroisocyanuric acid, sodium 
dichloroisocyanuxate, sodium dichloroisocyanurate dihydrate, potassium 
dichloroisocyanurate, dichloroisocyanuric acid, trichloromelamine, N- 
chloro-^toluenesulfonamide, N-chloromethanesulfonamide, N- 
chlorosuccinimide, N,NM ,3-bromochloro-5 ,5-dimethyIhydantoin, N^N'- 
l^-bromochloro-5-ethyl-5-methylhydantoin, and l,3-dichloro-5,5- 
dimethylhydantoin. 
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2\ IP 

7&. (Original) The method of Claim 2t> wherein said organic chlorinating agent is 

trichloroisocyanuric acid. 
2*. (Original) The method of Claim \% y wherein said solid chlorinating agent is an 

inorganic chlorinating agent 
^ (Original) The method of Claim jA> wherein said inorganic chlorinating agent is 

selected from the group consisting of calcium hypochlorite, lithium 

hypochlorite, and magnesium hypochlorite. 

. . . 12> 
26. (Original) The method of Claim 2£ t wherein said inorganic chlorinating agent is 



ah 



calcium hypochlorite. 

Hp 



*27- (Original) The method of Claim )&, wherein said first and said second alkaline 
sources are selected from the group consisting of alkali metal carbonate, 
earth alkali metal carbonate, alkali metal bicarbonate, earth alkali metal 
bicarbonate, alkali metal oxide, earth alkali metal oxide, alkali metal 
hydroxide, and earth alkali metal hydroxide. 
(Original) The method of Claim %f y wherein said first and said second alkaline 
sources are alkali metal hydroxides, and further, wherein said alkali metal 
hydroxides are 50% sodium hydroxide solution. 
29. (Canceled) 

20. (Original) A method of preparing a liquid, bromine-containing solution, , 
comprising: 

a. combining a source of bromide ions, a complexing agent, and a solid 
halogenating agent; 
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b. conducting a solid-liquid separation; and 

c. adding an alkaline source. 

. (Original) The method of Claim JJ6, wherein said source of bromide ions is sodium 
bromide solution and said complexing agent is sulfamic acid, and farther, 
wherein the mole ratio of said sulfamic acid to said sodium bromide 
solution is between about 0.75:1 and about 1.5:1- 

32. (Original) The method of Claim wherein said solid halogenating agent is an 
organic halogenating agent, and further comprising before step b, adding 
another alkaline source. 

.23. (Original) The method of Claim ^ wherein said organic halogenating agent is 
selected from the group consisting of trichloroisocyanuric acid, sodium 
dichloroisocyanurate, sodium dichloroisocyanurate dihydrate, potassium 
dicMoroisocyanurate, dichloroisocyanuric acid, trichloromelaniine, N- 
chloro-j>-toluenesulfonamide, N-chloromethanesulfonamide, N-. 
chlorosuccinimide, N^I^l^-bromochloro-S^-dimethylhydantoin, 
l ,3-bromochloro-5-ethyI-5-methylhydantoin, l ^-dibromo-5,5- 
dimethylhydantoin, l ,3-dichloro-5,5-dimethylhydantoin, and N- 
bromosuccmimide. 

J4. (Original) The method of Claim $3 9 wherein said organic halogenating agent is 

trichloroisocyanuric acid. 

. 3Z ><\ 

?3. (Original) The method of Claim wherein said alkaline sources are selected 

from the group consisting of alkali metal carbonate, earth alkali metal 
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carbonate, alkali metal bicarbonate, earth alkali metal bicarbonate* alkali 
metal oxide, earth alkali metal oxide, alkali metal hydroxide, and earth 

alkali metal hydroxide. 

33 ^ 

,36. (Original) The method of Claim 25, wherein said alkaline sources are alkali metal 

hydroxides, and further, wherein said alkali metal hydroxides are 50% 

sodium hydroxide solution. 
yf. (Original) The.method of Claim |<£ wherein said solid halogenating agent is an 

inorganic halogenating agent 
(Original) The method of Claim^ wherein said inoiganic halogenating agent is 

selected from the group consisting of calcium hypochlorite, lithium 

hypochlorite, and magnesium hypochlorite. 
39. (Original) The method of Claim £8, wherein said inorganic halogenating agent is 

calcium hypochlorite. 

AQ. (Original) The method of Claim>?, wherein said alkaline source is selected from 
the group consisting of alkali metal carbonate, earth alkali metal carbonate, 
alkali metal bicarbonate, earth alkali metal bicarbonate, alkali metal oxide, 
earth alkali metal oxide, alkali metal hydroxide, and earth alkali metal 
hydroxide. 

M . (Original) The method of Claim 4#, wherein said alkaline source is an alkali metal 
hydroxide, and further, wherein said alkali metal hydroxide is 50% sodium 
hydroxide solution. 

42. (Canceled) 
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#5. (Onginal) A method of preparing a liquid bromine- and chlorine-containing 
solution, comprising; 

a. combining a source of bromide ions, a completing agent, and a solid 

chlorinating agent; 

b. conducting a solid-liquid separation; and 

c. adding an alkaline source. 

Mr. (Original) The method of Claim wherein said source of bromine ions is sodium 
bromide solution and said complexmg agent is sulfamic acid, and further, 
wherein the mole ratio of said sulfamic acid to said sodium bromide 
solution is between about 0.75: 1 and about 1:5-1. 

>5. (Original) The method of Claim il) wherein a molar excess of said solid 
chlorinating agent to said bromide ions is employed 

4& (Original) The method of Claim #5, wherein said solid chlorinating agent is an 
organic chlorinating agent, and further comprising before step b 7 adding 
another alkaline source. 
(Original) The method of Claim ^0, wherein said organic chlorinating agent is 
selected from the group consisting of trichloroisocyanuric acid, sodium 
dichloroisocyanurate, sodium dichloroisocyanurate dihydrate, potassium 
dichloroisocyanurate, dichloroisocyanuric acid, trichloromelamine, N- 
chloro-^-toluenesulfonamide, N-chloromethanesuIfonamide, N- 
chlorosuccinimide, N^SI'-^-bromochloro-S^-dimethylhydantoin, NJN'- 
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l^-bromochloro-S-efhyl-S-metfaylhydantoin, and l,3-dichloro-5,5- 
dimethylhydantoin. 

48. (Original) The method of Claim # y wherein said organic chlorinating agent is 
trichlorosiocyanuric acid. 

A9. (Original) The method of Claim 4# wherein said alkaline sources are selected 
from the group consisting of alkali metal carbonate, earth alkali metal 
carbonate, alkali metal bicarbonate, earth alkali metal bicarbonate, alkali 
metal oxide, earth alkali metal oxide, alkali metal hydroxide, and earth 
alkali metal hydroxide. 

Itt (Original) The method of Claim & wherein said alkaline sources are alkali metal 
hydroxides, and further, wherein said alkali metal hydroxides are 50% 

sodium hydroxide solution. 

^ . .. *\ 

5t. (Original) The method of Claim wherein said solid chlorinating agent is an 

inorganic chlorinating agent. 
(Original) The method of Claim p{> wherein said inorganic chlorinating agent is 

selected from the group consisting of calcium hypochlorite, lithium 

hypochlorite, and magnesium hypochlorite. 
?S. (Original) The method of Claim $2, wherein said inorganic chlorinating agent is 

calcium hypochlorite. 

54. (Original) The method of Claim , wherein said alkaline source is selected ftom 
the group consisting of alkali metal carbonate, earth alkali metal carbonate, 
alkali metal bicarbonate, earth alkali metal bicarbonate, alkali metal oxide, 
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earth alkali metal oxide, alkali metal hydroxide, and earth alkali metal 
hydroxide. 

$5. (Original) The method of Claim £4, wherein said alkaline source is an alkali metal 
hydroxide, and further, wherein said alkali metal hydroxide is 50% sodium 
hydroxide solution. 

56. (Canceled) 

5? (Original) A method of preparing a bromine-containing solid, comprising: 

a. combining a bromine compound in the oxidation state of - 1 , hydrogen 

peroxide, and a complexing agent; 

b. adding an alkaline source; and 

c. promoting crystallization of a bromine-containing solid. 

S£ (Original) The method of Claim^T; further comprising after step a but before 

step b, adding a solid halogenating agent and another alkaline souice, and 



then conducting a solid-liquid separation. 
(Original) The method of Claim^, wherein said solid halogenating agent is an 

organic halogenating agent 
(Original) The method of Claim 58, wherein said solid halogenating agent is an 
inorganic halogenating agent 

si* 

6f. (Original) The method of Claim £?, further comprising after step c^ recovering 

said bromine-containing $oli<L 
81. (Original) The method of ClaimjSl , wherein said bromine-containing solid is 

selected from the group consisting of the alkali metal salt of hydrated N- 
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bromosulfamate and the earth alkali metal salt of hydrated N- 
bromosulfamate. 

(Original) The method of Claim pt 9 further comprising after recovering said 
bromine-containing solid, dehydrating said solid. 
64T (Original) The method of Claim wherein said dehydrated bromine-containing 
solid is selected from the group consisting of the alkali metal salt of 
anhydrous N-bromosulfamate and the earth alkali metal salt of anhydrous 
N-bromosulfamate. 

6?> (Original) A method of preparing a bromine-containing solid in equilibrium with 
its saturated solution, comprising: 

a. combining a bromine compound in the oxidation state of -1, hydrogen 

peroxide, and a complexmg agent; 

b. adding an alkaline source; 

c. promoting crystallization of a bromine-containing solid; and 

d recovering a slurry of said bromine-containing solid in equilibrium with its 
saturated solution. 

£6. (Original) The method of Claim $8 y further comprising after step a but before step 
b, adding a solid halogenating agent and another alkaline source, and then 
conducting a solid-liquid separation. 

&T (Original) The method of Claim wherein said solid halogenating agent is an 
organic halogenating agent. 
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£8. (Original) The method of Claim wherein said solid halogenating agent is an 

inorganic halogenating agent 

^ . . bo 

69. (Original) The method of Claim wherein said bromine-containing solid is 
selected from the group consisting of the alkali metal salt of hydrated N- 
bromosulfamate and the earth alkali metal salt of hydrated N- 
bromosulfamate. 

76. (Original) A method of preparing a bromine-containing solid, comprising: 

a. combining a source of bromide ions, a complexing agent, a first alkaline 

source, and a solid, organic halogenating agent; 

b. conducting a solid-liquid separation; 

c. adding a second alkaline source; and 

d. promoting crystallization of a bromine-containing solid. 

>t. (Original) The method of Claim fi, further comprising after step d, recovering 

said bromine-containing solid. 
72. (Original) The method of Claim jW, wherein said bromine-containing solid is 

selected from the group consisting of the alkali metal salt of hydrated N- 

bromosulfamate and the earth alkali metal salt of hydrated N- 

bromosulfamate. 

72r. (Original) The method of Claim J¥ 7 further comprising after recovering said 
bromine-containing solid, dehydrating said bromine-containing solid. 

74. (Original) The method of Claim J2r f wherein said dehydrated bromine-containing 
solid is selected from the group consisting of the alkali metal salt of 
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anhydrous N-bromosulfamate and the earth alkali metal salt of anhydrous 
N-bromosulfamate. 

75. (Original) A method of preparing a bromine-containing solid in equilibrium with 
its saturated solution, comprising: 

a. combining the source of bromide ions, a complexing agent, a first alkaline 

source, and a solid, organic halogenating agent; 

b. conducting a solid-liquid separation; 

c. adding a second alkaline source; 

d. promoting crystallization of a bromine-containing solid; and 

e. recovering a slurry of said bromine-containing solid in equilibrium with its 

saturated solution. 

J76. (Original) The method of Claim 75, wherein said bromine-containing solid is 
selected from the group consisting of the alkali metal salt of hydrated N- 
bromosulfamate and the earth alkali metal salt of hydrated N- 
bromosulfamate. 

77.-92. (Canceled) 

93. (Withdrawn) A mefchod for microbiological control in industrial water systems, 

comprising theNaddition to the water of the bromine-containing liquid 
composition of Clkim 77. 

94. (Withdrawn) A method founicrobiological control in industrial water systems, 

comprising the addition to the water of the mixed halogen liquid 
composition of Claim 83\ 
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95. (Withdrawn^, method for microbiological control in industrial water systems, 

comprising the addition to the water of the solid bromme^ontaming 
composition of Claim 86. 

96. (Withdrawn) A method for microbiological control in residential water systems, 

comprising ffle addition to the water of the bromme-containing liquid 
composition orClaim 77. 

97. (Withdrawn) A method for microbiological control in residential water systems, 

comprising the addition to the water of the mixed halogen liquid 
composition of Claim 83. 

98. (Withdrawn) A method for imcrobiological control in residential water systems, 

comprising the addition to the water of the solid bronrine^ntaining 
composition of Qaim St 

99. -104. (Canceled) 
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